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SCIENCE CHRONICLE:

Tik, LENINGEAD 1R SICOTECHNICAL INSTITUTE OF THE ACADEMY OF SCIENCES USSR

M, 8. Sominekiy

Tie Lenin; rad Physico=Technical Institute was established 1B Octover 1918,
The lrreplacestile director for over 20 yours and ut the present time ZI9hg7 : ]
is scucemician A. F. Ioffe.

Tue proyrwn ol tune Institute has been contlin.ously widened since the start
of its activity and has been comprising ever new fields of scicnce and -YEREw

' ‘
A '.9'

, Ww.ich necessltated increase of sclentilic personnel and «onversions

P

of whole derartments into independent research centers., The Leningrud rhysico=
rechnical Institute became the source of nany specialized physical and physico=-
tuchnical institutes and ercated @ many schools of physicistis,

Until mid 1936 LFTI was in the: Narkommash /The Feople's Commiscariut for
Machine Buildin;7. In June 1939 Sovnarkom decided to transfer the institute
from Narkommash to the Academy of sclences UssR.

At the presemt time Li"'[ has three basic ,roups: 1) electrophysics,

2) nuclear physics, and 3) molecular physics. Seventeen laboratories belong
to these three proups,

The following article will mention only the most conspicuous results

obtained during the yecar 1939.
1, THE RLECTROPHYSICS GHOUP 1

Group Head: academician A. F. Ioffe
The mein problem of determining the electrical properties of sclids is
at present centered in semiconductors, which are finding wider and wider
application in modern electrical engineering., Many laboratories of LFTI are j

devoting their etforts to this problem.
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1, SEMICONDUCTOR LABOIATORY

Leboratory Heads academician A. I, Ioife

This laboratory cenducted snd completed researches on the behavior ol
semiconcuctors in utrong electric fields; for it is under such conditions
that dve semiconductors find their application, It was eateblished that
¢lectric conductivity does inerease in & siron; tield and depends on nelther
the number of initial electrons nor increase in their mobility. Tests proved
trat the increase of electric conducilvity in stronpg fields is due to an in=
crease oi chargc carriers, PRasic laws coverning currents in strong ficlds
wore ootablished ad a eritical analyvls ol current represontutiions and theor-
1e¢s was published during 1939 in the ZnTF (Zhurnal Tekhnicheskoy Fiziki),

Investlyations of 220 combinations of two semiconductors connected in
series led us to the fact that the deviation trom Nhm's law must be related
to the rectifyin, cffoct of semiconductors. All semiconductors studied could
be ploced in a certain serdes such that any member of tne series perrorms
rectification of one sign with every-succeeding member and rectification of
the opposite sl n with every preceding member., The laboratory subjected to
experimental tests B. I, Davydov's rectilication theoly, which considers the
equilibrium of a semiconductor with a metel possessing different contact
potential; the relation, expected by B, I. Davidov, with the contuct potential

was not observed,
2, CUPFOUS=OXIDE FE('TIFIERS LABORATORY

Laboratory ilead: Cardidate of physico-mathematical sciences,
P. V. Sharavskly
The production of big rectangular plates of gizes 40 x 130 mm and 80 x 20 mm
was first completely oryanized by the laboratory and then transferred to
industry, while the expendilure ol copper was at most lowered to one=watt power.
The followin; problems were solved:

1. fThe effect of surface treatment of copper upon the properties of

S e

cuprous=-oxide reclificrs,
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2. 'The computetion of the data for Lig cuproug=oxide plstes operating
under artificial alreccoling.

3+ ‘the test operation of rectifiers within a wide temperature range.

Iie ‘ihe design and constructlien of a lighteduty rectifier of 12 volie=
v anperes aid 2 volte = 1 ampere.

S5, 'The design end eonsiruction of & 4O volt = 5 ampere rectifier,

Tne experimentel data obtaincd by the lebersiory furnished the basis for
the technical design of & rectifier of 1500 amperes = 0 and 12 volts, executed
by tie designing organization "Metallokhimzashcnite", and destined to eauip
(elvanizing works.

The Khar'kov nlectromecnanical and turbopencrator plents gtarted the
production of some rectifier types that are bas.c on me thods developed by
the laboratory.

Rosides direct experimental work, the leboratory has been active also in
organization and consultation on problems of rectification, Only last year

), consullations were granted to plants and instituies.
3o NEW=TYFE ECTIFIBRS LABTRATORY

Laboratory Head: candidale of phy sico-matnematical sciences
B, V. Kurchatov

work on new types of hard rectifiers was conducted along two lines:
1. completion and study oi copper-sulfate and magnesiuwn; 2. search for
new semiconducting materials for use as rectifiers,

T4 i8 known that the contact of copper and magnesium sulfate sllows one
4o rectify currents as strong as 7 ampures in an area of only a square milli-
meters. In 1938 the luboratory accepted this problem and solved it by con=-
strueting & copper-sulfate and magnesium rectifier with a wide operating area
as large as | cmz, which allow one to rectify currents as great as 50 = 100

amperes by a single element,
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In 1639 tne laboratery successfwlly eliminated & basic defeet of the
reatitier = nemely, its rapid acing = and achieved great stability of operstion.
Firally the firet technical model of a reciifier of § valie = 60 amperes was

uilt, The rew rectitier is distinguished by extremely small dimensions and
1osgeesey grest mecnanical strength,

In its vresent etare the rectifier may be used in eleotrolysis and arc

lighting in metion=pieture eauipment,
Wo  orlaS LNt BGUL LEMS LABOFATORY

Laboratory Head: As 4. levinson

A tecnnol8 ileal - rocess 1or toe purifiestion of selenlum used in rectifiers
nag ceen doveloneds [ was estallisned tnet rectiilers mede f10m Fure gele=
niwn witnout admiztures heve eleetric noravetcru not worse tnun those of German
sampl 8. It was nroved tiat domegtic selenium is avpropriste tfor selenium
rectitiers il purified asccording te tie mcthod developed by the lLaboretoly,

A selenium rectlitler of 110 volts = 0.3 amnere was produced,
ceLLl
Se  PirOLC NBRMENEG LA TATNLY
Labaratory readt co didote of pnysico=mathiematical sciences Yu. F.
Maglakovets

The mein problem of the Laborstory consisted in improving turther thellous=
sulfste photo&m, made by ihe institute still in 1938 end used in prac=-
tical application. The leboratcry uerformed much work alony these two lines
of theory and pructice,

At present tihe most lmportent consumer of p otocsic:n:(qﬁ in UsLh is the
molion=picture industry, until recently using only pas=tilled ones with
external photoeffect, In this respect much work was done together with the
factory "Kinap" /Meinema apparstus!7 the possible applicaiion of pho‘oo:f&m
with Wlaycr of thallous sulfate for use in sound=-reproducing eouipment.

It should be noled that great spieeialists in this matter considered as ime

eelle
possible the application of thallous-sulfate photockemshas in motion pletures,
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In ccoperation with the plant "Kinap", the 1aberatery desipned 8 gpeeial
ampliiier isr overation with the new phntagiénﬁﬁi. 4ueh eouipment was ine
stalled experimentslly in one ol Llhe sotion=picture theaters in Leningrads.
vhe results of & ten=montie Lest weres 1) full pﬂssibility ol applieation,
in sound movies, of t.ualloua-suliate photo.h«m with M layer; 2)
the thellous=silfate photoe&emoai nas many advanteges in comperison \ith the
ususl ph@tn&iggiuis vith cxternsdl photecfiect = nemely, 148 wrpliearion con-
gpicuously reduces extermel nolses und cleminetes Lne need lor additional
empliiicaetion, Tneee properties ol tiiG new vhotoaainonbe impreved toe ouvality
of 1ut sound eno tueilitu ed operadlon so much teal tne movie theater in
which the ex;erinentatli n wes perforned chunped in July 1939 enlirely to
Liiellouo=suliate photo% \

At the present ti o three amplifier unite with thallous-sultlate photoG?‘)’ ]
LEamerds oroduced by the pleant "kinap" ore installed Lor commercial use in A
three movies theaters of Leningrad. ‘le; ollations ?re under way for the plant i
to produce a thousand such units. ‘ihe new photo%ﬁnl-nt possesyes preat sptc=
tral sensitivity, with a maxium sround 1000 millimicrons unc also preat
inte;ral sensitivity as hiph as 8OO0 pA/lumen; thus it can be used not only
{n the m-tion-picture indistry but also in meny other fields; for example,
the new photogignLno has already found anplication in the mining industry
for the indicetion of gases.

Tt is necessary to note (hal tie produciion ol new photogieLL;ﬁﬁ as well
sy of new rcctiliers is based on exte:.sive studies in the physies of semi.-

conductors, which studies were possible only when the quentum meenanical theory

became appliceble to practicel problems.
60 VHIGH-VOLTAUS TECHNIOUES LARCEATONY U

Laboratory fiesd: doctor of physico=mathemaiical selences B. Me Cokhberg
In 1939 the high=voltage laboratory conducted works along three lines: i
1) researches on dlelectric gases and thelr possible practicel application;

2) tests on a 700-kV electrostatic generator; and 3) the use of thin
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poorly=eenoue ting, layers 1or potentiel distribution en the 6urface of insule
ators in erder to eliminate surface discrarge,
8, lriearehes en diele:trie (XL

In e researches on tie hyalcal proeperiies of dieleotriec mses the Lell
considered Lie npeblen o eom; aring auech eanstants ag the ionization exeite
etion votentials and temerature ol ¢leetrens in tadcous olasma with uhe
dlelecirie constant nr rasey thaet ndaucaa high ena low insuleting power,
‘these (eueareley nove been tully completed,

bilricultles arone in application ot dieleetrie LUBCE, due tn their unsuite
aMepMmmu.mdmchu:rn@mhu.

A 88 witheut these tellelencies was Lound and ti en Lhe name ot "elegas",
havin, o dieleetrie congtant 2,2 greater than alr'y, wiis pue is chienically
Inert and ut ordinary temperstures does not linuily under high pressures,
Teuty rerrormed with verlous 'ressnres up to 10 atwospheres proved that the
breskdown voltu e is 700 kV/em at 10 atmosiheres,

In 1939 tests were performed, in corpersiion with the plant "5evkeb|¥",
oM othe uge ol “elepas" ip ras=filled calles, Tusts on & sepment of cuble
Lave vositive resulty, Feeenlly Lhe SNK Zﬁcuncil ol the reople's Commissariu&7
decided Lhut durdng 1940 eoulpment should be built for production of cas to
Ve used in as=£i1led cables under pressure,

be  Improvement and tests of & 700-ky electrostatic gererator

In 1938 was ernsiructed a multidise clepus=filled electric generstor with
notentials up to 100 kv and with & cuthode=ray tube,

Tests on the generator performed in 1939 at exce s Lressure of 2,5 atmos=
pheres ; ave sabisfactory results, At this pressure a potentiusl of 300 kv
Wus obtalned, which approximutely corresponded to the theoreticelly computed
value in the specificetions. ‘lerefore we hove every reason to assume that

Lie , enerator will develop the planned potentiul of 70U kV in an atmosphere

o0& combressed "elegash,
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1. rela=decey Laioiatory
i Laborglory ‘ieads ecorresponding memver of the ncadeny of .eclences ISR}
Ao v Alikianov
~ork in tne liboretory wus perforned along woe Iollowlng lines:
1. opeelfication end [inel elsboration of results rreviously obtainwd in ihe ;
Laboratoryy and 2+ finding ol new methods Sor solvim, problems of Litas
deeay and emginle reys,
The first problew 18 conneelod with toe £elluwing nuestions: 1, re-
desreboy ol the end ' tne apeetrum by the druble=speetyogrorhle metand; and
2. scatterin of relotivistic clectrons,
Thu Lirst works {inelly eateblisice thot within the limily of the present
z Lheory ol decay the rentrina's mass cannot te vet enual Lo zero, 1n the see-
cond work, Inv:-utljietlng Lee neattering of i hetrer y electrons ter wide
an les, it vau round thet the seattoring nf cleetrons obeys e laws of quans
bwn mechanies, with only the vsual Conlomd forces belng Luken into consldere=
atlon; sucelfle nuclear forces do not aphear in Lhis case. In particular,
theisecond work ihcluded: 1) development of mcthods Lor observing the recoil
ol atoms durdng Lebta=decay aad captore of orbit:l clectrons; 2) development:
ot methots for observing and investigating the dionising componcnt ol cosmie
reys; 3) developmeat of mebhods Lor observing, electron absorption in an
elementary action, and many other works,

The first work atiempled to elsrify by dlreci tests the existence of the
neutrino and measure its mass, A method was developed for studying the recoil of
heavy atoms during beta=-decay,

Tﬁe purpose of the second work was to construct a system of ' elger=Mueller
counters and tube amplifiers such that one could study,separately and indepen-

dently of the innizing particles, tne compositlon and properlies of coomic rays.,

After many preat difficulties had been overcome and aiter many tests of counters

and amplifiers, such a system was finally consiructed,
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1ne wird work evolvec meiheds elosely approaching the neeond one, and
ulso met preat diriiculties which cannob us yel Le congluersd as comi-1etely

AVArcona.
?, ‘Mueleay rhiysics Latnrutery

Labaratory tead: doctor of physico=mothenatical seiences, T. V. Kurehatov

In 1938 LefT discovered soft eleciron rodiation sssociated with loomerde
Lransmatatlon of bromine, Ghis raciailon weu aseribed o internal conversion
whieh oecuru upon transition ol tie isomeric setantavle micleng intn its
pround utate,

In 1939 we follewir; twn protlorw were proposed: a) Lo Justily experi-
mentally the hynothesis thel the soft radiation ol Lromine oripinates ln
cemversiony and b) o study the mechanism povernin, radioactive transmutations
in vhe case of nuclear isomerism ol bromine, muking use ol tne new faect of
conversion roadistion,

In order Lo compure nuclear Lsomerism with expericnce, tesis were mude
Lo dutermine uhe covilicient or internal conversion during isomerie trans-
nubstions of bromine anc o sludy ihe relative vrobability of conversion on
¥ and L levels of bromine, The basic results ol ithe 1939 work, based on the
presence of electron conversion radistion nf bromine, may Le considered to
be the nuslitetive contirmstion ot the theory clarifying the phenomenon of
nuclear isomerism in metastable nuclei. The problem concerning tue detailed
nuantitative com-arison oni the theory of me-tastuble slates in atomic nuclel
with experiments will be the object of studlies in 1940

Heoides these items the laborstory started work on the construction of
an electron accelerator (quedrutron) invented by Ya. L. khurgin a worker at
the LFTL} the first model is designed to accelerate 10U=kV electrons to 3 Mv.

Many parts of the accelerator have already been constructed and tested,
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3o Fast ileoirons Laboratory

Laboratary Headt doeter oi phyeicoemathiematicel selences, L. A. Arigluovieh

Frojects of tne luboratory for 1939 inelude studies of the anpuléar digse
tribution ol fuest electrons scatiered by tic nuclel ol verious elements, In
connaction with these studies 8 msrnetic wieelro rarh with douole facussing
of eloctrons in & lengltudinal I'icld wes consiiuetea in 193Y ana ivs operation
testeds measuremente will be perinrmed in 190,

AL mregent tue whole nuelear physles group suliers irem the luek of teche
nicul roundailony, whieh meites iuriner work imposnloles laklug thls matier
Lnto econsideration, obh (Gouneil o. tne People's Co.missariat) granted the
Institute funds to constiuct a rowertul cyelotron, the construction of which

is supposed to start in 19L0,
III,  OLBCHLAD PRYS. 05 OlOUP

1. rolymers Laboratory

(Latoratory of A. P. Alcksandrov and P. Iy Kobeko)

Rasic studiey were devoted to nroblems of pla.tic deformation of rubbere
like plustic materials over a wide renge of tem eratures (=180 to +200°CO,
Py means of measurements of mechanical and electric relaxation characteristics
of various polymers their vhysical nature was determined; thus, for example,
it wuy established that relutlon between frenuency and temperature of highly
electrical bodles is determined by the ratio of tiie Lime of relaxation ol the
substance and the time of action of force undisturbed by structural cnanges,
This last fact is very important in manufacture of plastic products intended
for dynamic use. Interesting work was performed by N. Zhurkovya scientific
worker of the group, who succedded,after studying the destructive effect of ‘
oxidizing processes, in finding a method for rolling sodium divinyl rubbers

.

without decrcasing at the same time thelr mechanical strength, as would happen

in the case of the methods employed in our factories.
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2, Mechanical Froperties Laboratory

Leboratory Head:s acudemician MNe N, Davidenkov

The work ef the laboratnry congisted in extensive studies of the eold
pritileness of steel. 'the main problems tial were supposed to be solved in
1939 were the iollowing:

1) determinetion ol the best eriterion for Judging the tendency of steel

toward brittleuess) uludy of retional methods ol prittleness testis.

2) determination of Lhe elfwel of thermal and mecngnicul treatnenis on
tue brittleness of steel.

3) processing ol v preatest number ol comnerelal oteels with respect
Lo Luely tendency to ritileness snd eveluation ol thelr ratingo.

i) processiny of mcthods for computing jupact brittleness by introduc=
tion of the new concevt of "narginel viscosity", anulojous to "salety
fretort in ordinary calculations.

Jhe solution of such problems 15 not mainly of theorctical interest but
nostly of precticel value, The laboratory is cooperating with a number of
vlants concerning consultationg and work contracts.

After having outlined the main works or the Institute in 1939, we con=
sider it useful to nnte the basic and most serious problems which the
Tnstitute still feces in 1940z y

1) further verfection of nhotoég;;esb a¢ rectifier types developed by
the Institute and wide-gpresd introcuction ol these products into
industry and engine:ringj

2) creation of gilrong=cusrent thermoelectric appsratus and sensitive
receivers of radiative energy;

3) development of theories of rectifiers, photoeftects und thermoeffects}

i) obtaining of pol, merized materiels with given properties - in
particular, higher meehsnical strength and thermal resistance;

5) further improvement of the ouelity of resins and rubbers, and also
improvement of the techniques of ratloual production of automobile
tires;
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CONFIDENTIAL

De . . ; .
classified in Part - Sanitized Copy Approved for Release 2012/05/18 : CIA-RDP82-00039R000100120015-2




Declassified in Part - Sanitized Copy Approved for Release 2012/05/18 : CIA-RDP82-00039R000100120015-2

. CONFIDENTIAL

G) new dicle tric gases and ges=filled high=-voltage cable} i

7) design and congtractlon of a poweriul el octyostatic penerator with
high efiiciency}

8) esiablishment of the existence of the temporarily=hypotnetical
particle culled the neutrino;

9) constructlon ol & poweriul cyclotron;

10) conatruction ol a cawgrutrons

11) therouph and maniiold .tudy ol the fisslon or heavy nucled under
Lombardment by neutrons. And, tinally, we should note still another
importunt problem = namely, the educatiion of physical=science cadrus
Lhet are able to eutablish physics as the foundation of our tech=

nical wrogress,

Submitted to the
iditor, i Feb 1940.
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